Abstract. On the basis of analyzing the present situation and trend of development of biotechnology, this paper inquiries into the effect of establishing the standard system of biotechnology and the content of standardization of biotechnology, utilizes the principle of establishing the standard system, establishes the standard system of biotechnology based on the methods such as the level, the target control and so on, offers the suggestions of building the technical supporting institution, and provides the reference in the aspects of reducing the repeat and contradiction between the standards, increasing the efficiency of standardization management of biotechnology and so on.
Introduction
The biotechnology is the main motive force of development of science and technology in the world of today and the core of supporting the development of bioindustry and plays most important role in the development of bioindustry. The standard is the technical basis of economic and social activities and the effective means to promote the social management, the industry development and the advance of science and technology, and to give impetus to the standardization of bioindustry is beneficial to promoting the standardization, large scale and healthy development of bioindustry. However, the standard system of biotechnology of our country is still in the starting stage, and the standard of biotechnology is still weaker. In order to speed up the building of standard system of biotechnology, greatly improve the standardization level of bioindustry, according to the objective of drawing up the plan as early as possible and scientifically drawing up the plan, and by fully considering the development trend in the world and the present situation of domestic standard, Standardization Administration of the People's Republic of China organizes the experts to carry out the study on the following issue: how to establish the standard system of biotechnology.
Present Situation and Development Trend of Biotechnology
The bioindustry is the focus of international competition at the present time, and the development of biotechnology has the considerable strategic significance for solving the main problems such as the population, health, grain, energy resources, environment and so on faced by human being. "Outline of the National Program for Long and Medium Term Scientific and Technological Development (2006-2020)" of our country takes the biotechnology as one of five strategic keys of development of science and technology. "Decision of the State Council on Rapidly Cultivate and Develop the Strategic New Industries" adopted in September 2010 also determines the bioindustry as one of seven main strategic new industries. "Recommendations of CPC Central Committee for the 13th Five-Year Plan for National Economic and Social Development" clearly indicates that it is necessary to support the development of new industries such as the biotechnology and so on, speed up the breakthrough of core technologies of some fields such as the biomedicine and so on, promote the development and the growing strength of the industries such as the biomedicine and so on. All the countries in the world attach great importance to the biotechnology industry, have the very great input in the biotechnology industry, and draw up the corresponding documents, for example, the biotechnology of Australia: National Strategy (2000), the summary of strategic projects of biotechnology industry (2006) of Canada, Biological 30-Year Programme of Europe: From bioengineering to the bio-economy (2012), the biotechnology industry in Japan, and Observation of the World Science of America: Biological Observation in the Whole World (2013) and so on.
In the aspect of research of biotechnology, the relevant researches of life sciences and biotechnology have occupied the leading position; dominant of scientific research. In the past 10 years, the total number of thesis of life sciences, biotechnology and the relevant fields has occupied more than 50% of natural science thesis in the whole world [1] ; the development of subject of contemporary life sciences has the typical "polarization" characteristics -wide ranging and comprehensiveness, depth and fine. The former takes the system biology, synthesis biology and new biology as the representative, and the latter takes the different research levels of all kinds of genomics as the representative, which includes the genomics, transcriptomics, proteomics, epigenomics and phenomics and so on. The accuracy of research technique also takes the qualitative leap: from the level of individual organism to the organ and tissue level and then to the cellular level. The following technologies are the important contents in the biotechnology research: current proteomics technology, synthetic biology technology, biological information technology, stem cell technology, biological chip, biological process engineering technique, bio-catalysis engineering technology, biosafety monitoring and prewarning technology and so on [2] .
In the aspect of application of biotechnology, with the development of frontier biotechnologies such as the genomics, system biology, proteomics, synthetic biology and stem cell and so on, the new technologies such as the biomolecular breeding, molecular directed evolution of enzyme and so on continuously promote the progress of core "biological tools", and the modern bio-manufacturing technology such as the biorefinery and biomass conversion, biocatalysis and bioprocessing, modern ferment and so on continuously have the significant innovation and application in the industries. At present, the biotechnology is entering into the large scale industrialization stage, the biomedicine and biological agriculture become ripe gradually, and the bio-manufacturing, biological energy sources and biological environmental protection rise rapidly. At present, the annual output value of mainly traditional biotechnology products is up to 660 billion Yuan, whose proportion is higher in the overall national economy, and the modern biotechnology is promoting the formation and development of bio-manufacturing technology system [3] .
In the aspects of standardization of biotechnology, International Standards Organization (ISO) has set up the Biotechnology Standardization Technical Committee (ISO/TC276) and the relevant technical institutions. ISO/TC 276 has determined to carry out the standardization work in the following six aspects: the terms and definition, biological sample bank and living resources, analytic method, biotechnology, biological data processing (including the annotation, analysis, comparison and integration) and biometrics, and has set up 4 working groups (WG), and the concrete functions: WG1: terms and definition, WG2: biological sample bank and living resources, WG3: analytic method, WG4: biological process.
The Important Effect of Establishment of Standard System of Biotechnology
The standard is the technical basis and norms of engaging in all kinds of construction activities and the important way through which the government uses the technical means to take the macroscopic control of the construction activities, promote the advance of science and technology and increase the construction level. The establishment of standard system of biotechnology is the core of standardization work of biotechnology and has the very important strategic significance and effect in promoting the development of bioindustry. First, it is necessary to establish the standard system of biotechnology, provide the relevant parties for the management and implementation of bioindustry with the overall framework and blueprint for development of standard to be needed, point out the focus of work and development direction of standardization of bioindustry in the future, and provide the guidance for drawing up the revising plan of standard of biotechnology. Second, by analyzing the establishment of the standard system of biotechnology, it is necessary to timely find the blind spot in the work to set standard, make the relevant parties for standard setting and management carry out the work of application and research of setting and revising of standard according to the need and the principle of the order of priority, combine the standardization work of high biotechnology closely with the need of industry and avoiding the divorce from the practice. Third, it is necessary to make the standard remain consistent and form a complete set of standard. Viewing from the current situation, although some departments and units participate in the work of standardization of biotechnology, the standard range of the different fields of biotechnology is still not delimited clearly and definitely, which results in setting standard alone or the overlapping and repeat in the course of determining the standard project and setting and revising of standard, which affects the efficiency of standardization work of biotechnology. It is needed to establish the standard system of biotechnology, clarify the range of standard and increase the level of form a complete set of standard between the different types of standards. Fourth, it is necessary to realize the overall function of standard system of biotechnology. By establishing the standard system of biotechnology, it is convenient to sort out the production, monitor and management standards needed by the bioindustry, and by dividing the subsystem of standard, break up the large target of standard system of biotechnology into parts, that is, resolve it into the small targets that is easier for the implementation, which is beneficial to realizing the overall functions of standard system of biotechnology and promoting the development of bioindustry.
Content of Standardization of Biotechnology
The essential attribute of object set in the standard is the repeated thing (the activity or its result), and the standardization obtains the best order and social benefit by specifying the common and repeated-use rule, guideline or document with characteristic and carrying out them for the activity or its result. The modern bioengineering includes the genetic engineering, protein engineering, cell engineering, enzyme engineering and fermentation engineering, and they are relatively independent with each other and there is the overlapping and infiltration relation, and according to the essential attribute of repeated thing of standard, the key of object of standardization of biotechnology field includes the following few aspects:
In the aspect of genetic engineering, the main range of standardization includes the standardization work in the aspects of DNA fragment separation, DNA recombination, vector construction, clone and evaluation of recipient cell, expression and regulation and control of genome, evaluation of genetic function, distinguishing and appraisal of genetic information, genetic testing, genetic sequencing, safety management transgene of living things such as the animal, plant, microorganism.
In the aspect of cell engineering, the main range of standardization includes the following technical contents: the culture of biological cell such as tissue, cell and stem cell and tissue, separation and identification of stem cell, amplification and distinguishing of stem cell, cell fusion, transplantation of nucleus, remaking of chromosomes, cell bioreactor and so on.
In the aspect of protein engineering, the main range of standardization includes the following contents: the protein modification, transformation and splicing technical specifications, protein and peptide sequencing, analysis of function of protein structure, directional design and synthesis, isolation and purification of protein, and the evaluation and determining of characteristics of substances of protein, polypeptide and antibody.
In the aspect of enzyme engineering, the main range of standardization includes the following contents: the technical specifications such as the isolation and purification of enzyme, enzyme immobilization, modification and modification of enzyme molecules, high-efficiency expression of zymoprotein, co-enzyme regeneration, multi-enzyme coupling, as well as the quality specifications, evaluation and activity detection method of substances including the tool enzymes, chemical artificial enzyme and other bio-enzymes and so on.
In the aspect of fermentation engineering, the main range of standardization includes the following contents: the process of fermentation technology, the fermentation equipment, the separating, extracting and refining of fermentation product and so on.
The contents of standardization needed in the biological information engineering field mainly include the management of bio-data, data analysis, building of database, establishment of chip square matrix, the evaluation and test method of sample and product and so on.
To Improve the Standardization Management of Biotechnology of Our Country To Establish the Framework of Standard System
At present, the work of our country to set the standard and set up the technical institution also starts. According to the statistics, by the end of December of year of 2015, our country has set 122 standards of biotechnology field, which mainly involves the biochemical, fermented goods, biochip, bio-based materials and experiment animal and so on. But comparing with the demand of development of biotechnology and bioindustry, the standardization work of biotechnology of our country still cannot fully meet the demand of social development, the total number of standard is not enough, and the covering range is narrower, there is not the standard in a part of fields, the technical level of standard is needed to increase, and the personnel, team and technical institution for standardization lack experience, there is not the unified whole consideration in the standardization work of biotechnology, and the foundation is relatively flimsy.
According to the present situation of standard of biotechnology of our country and the orientation of national standard, industry standard, local standard and organization standard, it is necessary to give full play to the advantages of standard of every level, in order to establish the scientific, rational, harmonious and unified standard system of biotechnology and the framework of standard system is as follows. According to the structural element and level of standard system and in the fully consideration of logical attribute and rational framework between the standards, the standard of biotechnology field of our country can be divided into two main types. One type is the crosswise basic common standard, and another type is the standard of system classified according to the application of industry. Give first priority to the crosswise basic common standard in establishing the framework of standard system of biotechnology field of our country, and then consider the standard of system classified according to the application of industry of biotechnology. According to the above-mentioned principle, the overall framework of standard system of biotechnology is designed to the subsystems of standard at the basic level, common level and special level of biotechnology. The standard of biotechnology at the basic level includes the biosafety, bioanalysis tools and biospecimen. The biosafety includes the biological invasion, biological protection and others; the bioanalysis tools includes the experimental organism, biochemical reagent, analysis equipment and so on; the biospecimens includes the biospecimens such as the human being, animal, plant and microorganism and so on. The standard type includes four types: basic standard, management standard, product standard and method standard. The common level of biotechnology is the bioprocess control and management standard, including the nucleic acid, cell, protein and microorganism. The standard type includes four types: basic standard, management standard, product standard and method standard. The special standard of biotechnology consists of the standard that is applicable for a certain type of bioindustry. According to the industry of application of biotechnology, the special standard of biotechnology is divided into six types: biological agriculture, bioindustry, biological energy source, biological environmental protection, biomedicine and others. The standard type includes four types: basic standard, management standard, product standard and method standard.
To Perfect the Technical Supporting Institution
At present, some existing technical committees are set up according to the longitudinal direction, and some existing technical committees are set up according to the crosswise direction, there is the overlapping and repeat in their working range. When viewing from the angle of top level design of standard system, it is necessary to sort out and adjust the existing standardization technical committee, but when considering the existing practice of work, it is not suitable for making the great adjustment of technical committee in a short time, and it is allowed properly adjust the corresponding range of setting and revising the standard according to the need. At the same time, by starting with increasing the working efficiency, reducing the overlapping and repeat between the standards and improving the compatibility of standard, set up the standardization technical committee of biotechnology. All the standards of basic level and the standards of common level of biotechnology are set by this committee through the unified coordination. And at the same time, according to the practical condition, several technical subcommittees are under the leadership of the biotechnology standardization technical committee, which includes the biosafety, bioanalysis tools and biological sample, as well as the nucleic acid, cell, protein, microorganism and so on.
